A new dermal filarioid nematode, collected from Cervus nippon nippon (sika deer| on Kyushu Island, Japan, showed close affinities between the genera Cutifilaria and Mansonello (Onchocercidae: 
INTRODUCTION

M
ansonella Faust, 1929 is a filarioid genus of the subfamily Onchocercine well known because three species are human parasites, and many species parasitize other primates (Eberhard & Orihel. 1984; Petit et al. 1985; Bain et al, 1986 Bain et al, . 1995 . In addition, a few insectivores (Mullin & Orihel, 1972) , carnivores (Price, 1962; Uni, 1983) , and rodents (Price, 1962; Eberhard & Orihel, 1984) are hosts of Mansonella species: seven of the total of 28 species.
However, ungulates were not thought previously to be involved in the history of the host animals of this filarioid genus (Bain, 2002) . concerning their conservation and control. The entire skin with subcutaneous tissues and four limbs were shipped refrigerated to a laboratory for examination one or two days after the animals were killed on the mountains. In examination for microfilariae, skin snips (2 cm 2 )
were taken from the ears, back, thoracic and pelvic limbs, abdomen, and tail, and the kind of microfilariae, position on the body, and number of microfilariae found were recorded as described elsewhere (Uni et al., 2002) . Blood films were made from each deer and stained with Giemsa's solution, but microfilariae were not found. The skin of various parts of the body and limbs was examined for adult filarioids under a stereomicroscope; the entire skin and all four limbs of two deer (S20 and S38) were examined to find where adult worms were distributed in the body. The skin was cut into large pieces (260-330 cm 2 ), and the number of worms detected under a stereomicroscope in each piece was recorded. The adult worms found were placed in 2 % formalin in saline and the specimens were cleared in lactophenol for study. Microfilariae taken from the ovejector of living females were stained with Giemsa's solution as mentioned elsewhere (Uni et al., 2002) . Some specimens of adult worms and microfilariae were seen by differential interference contrast microscopy. Drawings of the parasites, histologic sections, and scanning electron micrographs (SEM) were prepared as described elsewhere (Uni et al., 2001 ). In addition, for examination of microfilariae extracted from the uteri of fixed females of both Japanese and European material, we used a simple technique: a drop of diluted vital stain, Meldola's Blue, was added. By this method, nuclei of the microfilariae were rapidly stained and could be examined within a few hours.
Measurements are given in Table I : the body length of adult worms is in millimeters and other dimensions are in micrometers. The distance from the apex is given for the nerve ring, vulva, and commencement of the testis. The length of the area rugosa (from the anterior and posterior extremities to the tip of the tail) was measured.
RESULTS
MANSONELLA (CUTIFILARIA) PERFORATA N. SP.
( Tables I and II; Figs 1-11 except for Fig. 2F-J) I ead round, mouth extremely small ( Fig. 1A-C Striations of the posterior part 0.2 µm apart seen by SEM (Fig. 7) . Measurements of the microfilariae without staining, taken from the ovejector of fixed females, are in Table I . Of the microfilariae (n = 12) stained with Giemsa's solution ( and terminal thick point (Fig. 10J-J-a) . The posterior part of the left spicule generally outside the cloaca (Fig. 10H) . Long, thin, and divided left spicule with blade much shorter than the handle (Fig. 10K-K-b ).
Caudal extremity (Fig. 10L-M) : a transparent cuticularized and flattened cone with complex divided internal structure; two median thread-like points, and two lateral points shorter and thicker or else thread-like.
Regarding the prevalence and distribution of microfilariae and adult worms of M (C.) perforata in the skin of the deer, microfilariae of the species were found in 22 (38 %) of 58 sika deer from which skin snips were taken (Table II) . As shown in the in skin snips of sika deer with such microfilariae. forata ; the position of the head papillae ( Fig. 2G-H) was slightly different from that of M. (C.) perforata; the esophagus larger (Fig. 2F) ; and the vulva was larger and more developed (Fig. 21) . The microfilaria had a blunt tail end (Fig. 2J) . (Orihel, 1984; Bain et al., 1995) . In addition, the measurements of Japanese specimens seem to be slightly different from those of C. wenki ; smaller body width of adult worms, longer body of the microfilariae, shorter spicules, and shorter tail of the males (Table I) Many microfilariae of M. (C.) perforata were found near the adult worms, as suggested by Schulz-Key (1975) for C. wenki from red deer. That the distribution of microfilariae and adult worms in the host animals is specific has been suggested for Cercopithifilaria species from Japanese serows and sika deer (Uni et al., 2001 (Uni et al., , 2002 . The main finding from the Japanese material, confirmed by reexamination of C. wenki, was that Cutifilaria has many of the characteristics of Mansonella as defined by Chabaud & Bain (1976 ), Anderson &. Bain, (1976 , Eberhard & Orihel (1984), and Bain (2002) : no buccal capsule, and esophagus reduced to a thin fibrous tube, its anterior part fused with the body muscle; a caudal extremity with four lappets in the female, and in the male, a caudal extremity more or less completely fused and forming a cone. Such an esophageal structure has been observed earlier in only a few specimens of the type material of C. wenki, so the link with Mansonella was not recognized previously. Furthermore, in some specimens of the Japanese material, the esophagus was not striated longitudinally, reminiscent of that reported in 1974 for C. wenki. The close relationship of Cutifilaria and Mansonella was indicated also by a characteristic to which attention was drawn some years ago (Petit et al., 1985; Bain et al., 1986) : the apex of the testis is attached to the digestive tract in the esophagointestinal region. Eberhard & Orihel (1984) defined five subgenera in the genus Mansonella Faust, 1929 : Mansonella Faust, 1929 , Tetrapetalonema Faust, 1935 , Esslingeria Chabaud & Bain, 1976 , Sandnema Eberhard & Orihel, 1984 , and Tupainema Eberhard & Orihel, 1984 . Cutifilaria is distinct from these subgenera in the following characteristics: the area rugosa of transverse bands with tiny points (instead of longitudinal ridges), the right spicule with a stout spoon-like posterior part, caudal papillae not greatly reduced in number (maximum, nine pairs) but grouped close and anterior to the cloacal aperture, roughly in a semicircle; and a single subventral pair in the posterior third of the tail, prominent and rhomboidal in face view. There were no body swellings in the Cutifilaria species. The adult worms and microfilariae of the Cutifilaria species inhabited the skin. We therefore propose that Cutifilaria be included as a subgenus of the genus Mansonella. The history of Mansonella probably began with the emergence of tupaid insectivores during the Eocene, and expanded with the primates (Bain, 2002 The publisher makes his apologies to the authors and readers of PARASITE.
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